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FOREWORD

This order transmts the project inmpkenentatiiem plan (PIP) for
the VHF Omidirectional Range (VOR) /Distance Measywilimeg Equi pment
(DME) systens. It provides guidance and direction Jor the
orderly inplementation of VOR/DME at 70 sites. The procedures
and responsibilities in this order were devel oped using current
agency direetiiwess. This order establlishes pro%r am management ,
project inplementation, and defines reepponsibilities governing

t he aectiivitiies of oxnganizatiomss. This order also identifies and
describes specific events and activities to be acconplished in
order to implement the VOR/DME systems.

ol it

Rodman Gill
Program Director for
Navi gati on and Landi ng
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CHAPTER 1. CENERAL

1 PURPOSE. This order presents overall guidance and direction
for the orderly inplenmentation of the VHF Omidirectional Range
(VOR) Di stance Measuri ng? Equi pnment (DME)).. The purpose of this
project inplementation plan (PIP) is to set forth FAA managenent
direction and the technical approach for inplenmenting the VOR/DME
Borti on of the National Airspace System (NAS).. This order has
een coordinated with cognizant FAA headquarters organizations
and with regional offices. It wll be used by the project
office, in the office of the Program Director for Navigation and
Landi ng i)ANN), to provide general guidance to all parties having
responsibilities in this inplenentation and it will be updated
periodically to reflect current status as progress occurs.

2. DISTRIBUTION. This order is being distributed to branch
level in the offices of the Program Directors for Navigation and
Landing and Automation, and Training and H gher Education, the
Systens Maintenance, NAS Transition and |nplenmentation, Ar
Traffic Plans and Requirenments, Flight Standards, and the

Logi stics Services; branch level to the FAA Logistics Center at
the Aeronautical Center; director level at the FAA Techni cal
Center; branch level to the regional Airway Facilities, Ar
Traffic, and Flight Standards divisions; and a limted
distribution to all Arway Facilities field offices.

3 AUTHORITY TO CHANGE TH S ORDER This order may only be
changed by the Program Director for Navigation and Landi ng.
Requests for changes to this docunent should be directed to the
Manager, Navi gation and Landi ng Engi neering Division, ANN-1IG®,
FAA Headquarters, 800 |ndependence Avenue, S.W., Washington, DC
20591..

4.019. RESERVED.

Chap 1 Page l(and 2)
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4/25//91 6820.12
CHAPTER 2. PRQJECT OVERVI EW

20 SYNOPSIS. The VOR/DME Programis an el ement of the Capital
| nvest ment Plan (€I®)) to expand the en route navigation
capability to satisfy new operational requirenents that have
arisen in various geographic areas and are required to inprove
the air route structure for nore efficient nmovenent of air
traffic into and around mgjor hub airports. The current program
entails the initial contract award for a firmquantity of 40
VOR/DME systens with options for an additional 30 systens and 30
Doppl er VOR conversion kits to be exercised when fundi ng becones
avail able.  The equi pnent specification requires that these
systenms will be fully conpliant with Interface Control Docunent
(1CD) NAS-MD-73®, Renote Mintenance Mnitoring Interface Control
Document, and will interface directly with the naintenance
processor subsystem (MPS))..

21. PURPCSE. VOR/DME is the national and international standard
for providing distance and azinuth en route navigation signals to
properly equi pped aircraft operating in the NAS as well as in
International airspace. The radiated signals fromthe VOR/DME
provide the aircraft wth distance and bearing information to the
VOR/DME facility.

22. #ISTOR®. From 1982 t hrough 198%, t he FAA repl aced 950
vadonmttiike type VOR and VOR/TACAN (VORTAC) systens with sollid-
state equipnent which has enbedded renote maintenance nonitoring
(RMM) and control capabilities. The RMM associated with this
equi prent is not conpatible with the requirenments of NAS-MD-73®
and thus is not able to interface directly with the MPS at the
Air Route Traffic Control Center (ARTCC).. It was initially
determ ned that due to the large existing nunber of systens
(9580)) } that the new procurement should require compatibility

bet ween the new systens and the existing FA-9996 second

gener ati on VOR-VORTAC systens. \WWen this concept was advertised
to industry, it becane immediately apparent that protests, wth
substantial merit, based on the conpetitive advantage of the
previ ous manufacturer/s of the second generation systens woul d be
rendered that would seriously jeopardize the program schedul e.
The deci sion was then nade to revise the equi pnent specification
to create a wholly conpetitive situation by requiring a system
that included a renote nonitoring subsystem (RMB)) function that
is totally NAS-MD-79® conpliant. The specification was revised
to delete the conpatibility requirenent and a request for
proposal s (RF®) was rel eased on Septenber 21, 1989, and a
contract was awarded to Wl cox Electric, Inc., on Septenber 28,
1990.

23.329. RESERVED.
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4/25//91 6820.12
CHAPTER 3. PROIECT DESCRI PTI ON

30. FUNCTIONAL DESCRIPTION. The functional relationships of the
nmjor VOR/DME units are shown in figure 3-lL. The facility
central processing unit (FCPU) and battery charger power supply
(BCPS)) are indicated as shared units between the VOR and the DNE
as they indeed are; however, they are integral units of the VOR.
The VOR broadcasts an omidirectional signal containing fixed
reference phwse and vari abl e phase signal conponents that vary in
phase relationship (0 to 360 degrees) to each other as a direct
function of the azimuthal position of the aircraft receiving
antenna with respect to the facility. The aircraft receiver
compares the phase relationship of the conﬁonent signal s and
provides the variation in phase to the cockpit deviation

I ndi cat or %CDm) as the azimuth bearing to the facility. The VOR
azimuth information is accurate to wthin + 1.3 degrees as
verified by flight inspection. The VOR also provides a 1020 Hz
Morse code identification signal alternating with a voice
identification signal. The identification signal is renoved when
the VOR is shut down for maintenance or is otherw se out of
service. The DME receives pul se coded interrogation signals of
the correct frequency and spacing fromthe aircraft and after a
fixed reply tine delay (50 u set),, transmits reply pulses of the
proper frequency and pul se pair spacing. The aircraft receiver
measures the round-trip transit tinme frominterrogation to
receipt of the reply pulses (conmpensating for the fixed reply
delay) and converts the tinme interval to slant range distance in
nautical mles for readout on the?@eckpiitt i nstrument display
panel. Additionally, the DME receives a timng identification
signal fromthe VOR and transmts one 1350 Hz Morse code
identification cycle follow ng every three VOR identification
cycles. The DME distance information is accurate to within = 0.5
safiticall mles or + 3.0 percent of the distance, whichever is
reater. The VOR/DME systemincludes the units shown in

igure 3-lL.. These units are described in the follow ng
subpar agr aphs.

a. VOR Transnmitter. The VOR transmtter operates in the
frequency range of 108 to 118 mHz wi th 50 kHz spaci ng bet ween
channels. The transmtter provides at |east 150 watts of carrier
power to the antennas. The transmtter carrier output is
anpl i tude nodul ated by: (1)) 9960 Hz & 480 Hz, which when detected
by the frequency discrimnator circuit in the aircraft receiver
produces the 30 Hz fixed phase reference signal, (2) voice
sjgnﬁls of 300 through 3000 Hz, and (3)) 1020 Hz identification
signal .

Chap 3 Page 5
Par 30



6820.12

FIGURE 3-1. VOR/DME FACILITY
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The transmitter includes the goniometer assenbly used (1) to
generate the 9960 Hz frequency nodul ated (FM subcarrier signal
which is used to anplitude nodulate the carrier and (2) to
produce two radio-frequency (RF) double sideband suppressed
carrier outputs which are 30 Hz renoved (30 Hz above and bel ow)
fromthe carrier signal. The sideband signals are fed to the
four alterd | oop antenna array and when detected and denodul at ed,
produce the 30 Hz variable signal. Additionally, the transmtter
I ncludes the identification oseilllatex/Rkeyer unit.

b VOR Mnitor. The VOR nonitor receives an input signal
fromone of the 16 nonitor antennas which are nounted on the
peri phery of the VOR counterpoise. The signal is fed to the
moni tor through the ground check switch which provides the
capability of using i1ndependent signals fromall of the nonitor
antennas for purposes of conducting a conplete 16 point automatic
ground check of the VOR. The automatic ground check is
conpletely software/firmvare controlled and is conducted not |ess
than once every 15 mnutes. The nonitor contains built-in test
equi pnrent (BITE) which enables it to verify the accuracy of the
VOR radi ated signal against internal standards. The nonitor
shall detect faults and initiate alarm action if any of the
follow ng parameters are outside of tolerance:

(1) Azi mut h.

(2)) FM subcarrier nodul ati on percent.

(3 30 Hz reference (AM nodul ation percent.
(4) FM subcarrier frequency deviation.

(5) Identification code.

(6) Field intensity.

The nonitor alarm control circuit is such that both nmonitors nust
indicate an alarm prior to initiation of alarm and shutdown
action. If the alarmresults in shutdown of the VOR, there is an
auto-reset circuit which will attenpt three tines to reset the
system and continue normal operation if there are no nore than
three alarns within any 15-miinute period. |f a.foutth al arm
occurs during any 15-minute period, no further auto-resets are
attenmpted. The tinme intervals for auto-resets are established at
20 seconds, 32 seconds, and 105 seconds followi ng the initial
alarm assumng that none of the reset attenpts are successful

Chap 3 Page 7
Par 30
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e. Facility Central Proeessiimg Unit (FCPU).. The VOR FCPU
provi des the RMS functions for the VOR/DME as defined in ICD
NAS-MD-79®,, NAS-MD-792,, Operational Requirements for the Renote
Mai nt enance Monitoring System (RMMS),, and NAS-MD-793, Renot e
Mai nt enance Monitoring System Functional Requirenments for the
Remote Monitoring Subsystem (RMS).. It provides |local and renote
adjustnent,' testing, and control capabilities of the VOR/DME
eguipnent through appropriate equipnment and external interfaces.
Additionally, it manages voice and data communications between
t he VOR/DME equi pment units and the renpte status conmmunications
equi pnrent (RSCE) and data conmuni cations between the VOR/DME
equi prent and the MPS. .

d Battery Chatgetr Power Supply (BCPS).. The BCPS receives
its primary power froma nominal 120/240 volt, 60 Hz, three-wre,
single phase alternating current (AC) power source. The BCPS
provides all of the direct current ([x§ power required for
operation of the VOR and DME equi pnent and that which is required
to charge and provide equalize and float voltage to the
CGovernment furni shed battery bank. The power required for the
DME final anplifier is permtted to be derived fromthe primry
AC power. In the event of a failure of the primary AC power, the
BCPS provides the DC voltages fromthe battery- bank and an
al ternate source of AC power fromthe batteries through a DC to
AC invefrtter.

e. DME Transponder/Receiver Unit. The transponder/receiver
operates on two discrete, paired frequencies in the range of 962
to 1213 mHz. It contains the circuitry to receive and decode
i nt er rogation signal pul ses and in response thereto, radiate a
Propetlly coded reply pulse pair after a specific reply delay
time. The transponder will also produce and radiate random pulse
pairs sufficient-in nunber to naintain a mni mum out put pul se
count of 1350 i_lsocpulse pairs. Additionally, the transponder
wi || produce and radiate International Mrse Code identification
signals in response to a tinmng signal fromthe VOR. The unit
contains a dupllexexr which permts sinmultaneous operation of the
receiver and transponder on a single antenna. The transponder is
capabl e of being set up for two different peak power |evels of
1000 watts or 100 watts depending on the facility requirenents.

f DME Monitor. The nonitor is designed €o provide fullh-
full-time, automatic nonitoring of the transponder/receiver unit
through the use of BITE. It contains an internal interrogation
signal generator which in addition to producing on-channe
interrogation pulse pairs, produces pulse pair outputs for test
pur poses of + 200 Hz and + 900 Hz fromthe on-channel frequency.

Page 8 Chap 3
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The BITE within the nonitor shall be used for normal nonitoring
of the operating transponder and receiver and to provide testing
for alarmlimt certification upon conmand fromthe FCRW. The
monitor wll verify correctness and initiate alarm action if any
of the follow ng parameters are outside of tolerance:

(1) Reply delay.

(2) CQutput pul se spacing.

(3) Receiver sensitivity.

(4) Transponder output pulse rate.
(5) Transponder power out put.

(6)) Identification. {

(3) Radi ated power level. )

The DME control circuitry is the sane as the VOR in that it
requires both nonitors to be in alarm before alarm and shut down
action is initiated. The DME al so contains the automatic reset
circuitry described under paragraph 31b for the VOR nonitor.

g. Renote Status and Communi cations Equi pnent (RSCE).. See
figure 3-2. The RSCE is |ocated at the [ocal autonmated flight
service station (AFSS) and is used to provide VOR/DME operati onal
status informati onand two-way audi o conmuni cations capability to
the AFSS operations personnel. It additionally provides a data
interface between the VOR/DME facility and the MPS at the
controlling ARTCC. The RSCE includes the follow ng equi pment
subassenbl i es:

(1)) Communications units. The comunications unit
provi des two-way voice conmunications between the VOR facility
and the AFSS. 1t enables the flight service specialist to voice
nmodul ate the VOR transmtter by the use of a push-to-talk signal
to the VOR which renmoves the VOR voice identification signal and
replaces it with that of the specialist. It also providés the
signal path of the renote communi cations outlet (RCO) receiver
voice fromthe VOR site to the AFSS operations room speakers.

(2)) RSCE precessiimg unit. The RSCE processing unit
separates the VOR/DME operational status information fromthe
data being transmtted to the MPS and provides the status
information to the VOR/DME status unit. The unit will also
provide buffer and processing action in collecting input data at

Chap 3 Page 9
Par 30
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differing rates fromthe VOR/DME FCPU and the MPS and wi || buffer
the received data to a higher or lower rate as appropriate.

(3) VOR/DME status unit. The VOR/DME status unit will
be installed in a console in the AFSS operations roomthat may be
renmted up to 200 feet fromthe RSCE. The status unit wll
provide the follow ng functions:

- (a) Visual indication of the status of the VOR
and DME systens by the use of red ALARM and green NORMAL |ights.

(b)) Visual indication of the nonitor in BY PASS.
(¢) An aural indication of a VOR or DME al arm
() A nonentary aural alarm silence swtch

(e) A nomentary push button to test the
operability of all Ianps.

31. PHYSICAL DESCRIPTION., The VOR/DME equi prent will be housed
in' aet nore than three alum numor steel cabinets designated to
be installed inside a Governnent furnished shelter. The cabinets
wi || include a grounding-type conveni ence outlet nounted on the
bottom front of the cabinet. The cabinets wll have two top
openings with renovabl e cover plates for cable entrance and
egress. The openings will be designed to accommobdate standard
two and one-half inch electrical netallic tubing (EMI) to be
furnished by the CGovernment. The cabinets are designed to

provi de maxi mum accessibility to all units, nodules, assenblies
or subassenblies fromthe front, side, top, or rear of the

cabi net bK the use of swi ng-out or pull-out chassis, pull-out
drawers, hinged cabinet or equivalent nmeans. Mpjor assenblies or
units will be designed for conplete renoval from the cabinet

wi thout disassenbly. Cable retractors and circuit extenders wl|
be provided for module operation in the open position. A circult
board extractor or circuit board handles will be provided for
ease in renoval of circuit boards from their connectors. The .
ext ender boards or cables are intended for the acconplishnent ef
detailed trouble shooting only. Normal functional checks of the
equi pnent can be nade through the provision of significant test
points which are readily accessible to allow testing wthout
Interruption of operation. Al of the VOR/DME adj ust nents
required for operation and naintenance and all indications
resulting from such adjustnent will be accessible locally via the
FCPU to portable naintenance data termnal (PMDT) interface or
renotely fromthe MPS. The PMDT interface will be available on
the front panel of the equipnent cabinet containing the FCPU.

The RSCE, |ocated in the AFSS equi pment room is designed for

Chap 3 Page 11
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installation in a standard 19-inch cabi net rack. The equi pnent
Is chassis mounted on a rack panel and requires an E panel (8
23/32™ high) space in an existing equiprment rack. The input and
out put connections are on the rear of the chassis. The VOR/DME
status unit is to be installed in an existing operations console
in the AFSS operations room The status unit is a panel nounted
chassis Wi th renovable rear cover designed to be nounted on the
console within a rectangular cut-out no nore than 3 inches w de
and 5 inches high. Facilities for connecting the status unit to
the RSCE are provided by a recessed nmal e connector on the rear of
the chassis. The status unit receives its operating power

requi rements through the RSCE interconnecting cable.

32: s¥SimM REQUIREMENDPS<1The VOR/DME requirenents incl ude
power, siting, shelter, and operational needs. System
reliability and maintainability are design requirements of the
equi pnent specification and will be denonstrated prior to full
field depl oyment.

a. Power. The VOR/DME system operates froma nom nal
120/240 volt, 60 Hz, three-wire, single phase AC power source.
The inﬁut power requirenments are conservatively estinmated to be
| ess than 2500 watts. The commercial power system wll be
supported with a Government furnished back-up battery bank
designed to provide uninterrupitaiile power for a m ni numof 4
hours in the event of failure of the primary power. Upon
restoration of the primary power, the batteries will be recharged
froma 50 percent' discharge state to full charge in less than 24
houwrsk Electrical work will be in accordance with specification
FAA-C-1217e..

b. Siting The. siting of a VOR/DME facility is a very
conpllex procedure and nust include aspects in addition-to the
el ectromagneti c propagation of the VOR/DME signals. The siting
requi rements for VOR are sonewhat nore stringent than those of
the PME and will usually determine the final site selection. In
addition to the basic requirenent for a relatively flat or
downwar d sl oping surface extending outward in all directions from
the VOR site that is devoid of natural or man-nade reflecting
surfaces, consideration nust also be given to the site
acquisition costs, proximty of an acceptable primry power
source, results of environmental inpact studies and other such
factors. A conplete coverage of the VOR/DME siting requirements
is presented in Order 6820.1®, VOR, VOR/DME and VORTAC Siting
Criteria, that must be used for this purpose.

c. Shelter. The VOR/DME equipaent shelter is to be
furni shed by the Governmemt. The regional Airway Facilities
division will be responsiible for p#oxiding the shelters which

Page 12 Chap 3
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will be made available from a Washington of fice open-ended
requirementts contraat. The shelter contractor wll be
regponsiiblle for erecting the shelter and counterpoise on the
foundations provided by the Governnment's site construction
contractor. New construction utilizing the Washington office
standard shelters will be required for the establish projects
whereas the existing shelters may be reused for the replacenent
projects if the responsible region determnes that the shelter is
fully acceptable. The Air Traffic Control Tower/Facilities
Program ANS-24M), is in the process of preparing a national
standard for the VOR/DME equi prent shelters that will be used for
all new shelters. The standard is expected to be published no
|ater than the end of May 1991.

d Qperational Needse In order to interface the VOR/DME
site with the AFSS and thence to the MPS |ocation, a Governnent
furni shed dedicated four-wire tel ephone |ine must be provided.
The tel ephone lines will be private line, data voi ce-grade
circuits that will be unity gain and will be furnished with QdB
transm ssion level point (TLP) at the send and receive interface.
The contractor is to deliver the ICD in accordance w th NAS-MD-
790 within 12 nonths after contract awarde. The ICD will define
all pertinent information required to interface the VOR/DME RMS
with the MPS. After the ICD has been validated and before field
depl oyment of the VOR/DME systens, the interim nonitor and
control software (IMCS)) program needs to -be loaded into the MPS.
Wt hout an operational VOR/DME IMCS program residing in the MPS,

renote nmonitor and control functions wll not be operational.
e. Electromagnettiic Interference. Conducted emi ssion,

conduct ed susceptibility, radiated emission, and radi ated
susceptibility levels on incomng AC power |eads, interconnecting
| eads, radiated signals, antenna |eads and control lines, as
applicable, shall not exceed the limts defined in MIL-STD-46l,

El ectromagnetic Em ssion and Susceptibility Requirements for the
Control of Electromagnetic Interference, as specified in the

equi pment speci fication, FAA-E-2678C VOR/DME Equi pnent

Speci fication.

f  Reliability. The VOR/DME equi pnent reliability criteria
are depicted bel ow.

Equi pnent Mean Tine Between Failures (MTBE))
VOR 7,500 Hours

DNE 5,000 Hours

RSCE 20,000 Hours

Maintai nability. The VOR/DME nean tine to repair (MFTR)
shall be equal to or less than 30 mnutes. The specified repair
tinme shall include diagnostic tinme, renoval of the failed |ine

Chap 3 Page 13
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repl aceabl e unit (LRU),, replacenment, and installation of the new
LRU i ncl udi n% any adjustnents or data | oadi ng necessary to
initialize the LRU and all adjustnents required to return the
VOR/DME t 0 normal operation.

33. LNTERFACES. The following interfaces are required for the
VQRh/DME system

a. FCPU to RSUE. The FCPU to RSCE interface is in
-accordance with ELA standard RS-232, wired as synchronous data
termnal equipment (DTE).. It will interface through a contractor
furnished comrercially available voice over data nodem system
with the Governnent furnished four-wire tel ephone line and wll
operate at a minimumrate of 1200 baud. This interface wll be
fully conpatible with NAS-MD-73Q..

b. FCECPU to PMDT. The FCPU to the PMDT interface is in
accordamee W th EIA standard RS-232, wired as &synchronous data
communi cati ons equi prent (DCE).. The PMDT interface will
automatically adjust to baud rates of 2400, 4800, and 9600..

e. RSCE to MPS. The RSCE to MPS interface is in accordance
wi th EIA standard RS-232, wired as synchronous data equi pnment.
It will interface through a Government furnished commercially
avai |l able data nmodem to the Government furnished four-wre
tel ephone line. The data rate on this interface wll
aut omiticall?/ adj ust to baud rates of 2400, 4800, and 960@. The
interface will be fully conpliant wth NAS-MD-73@.

d RSCE to FCRPu. The RSCE to FCPU interface-shall be
identical to the FCPU to RSCE addressed in paragraph 33a.

~e. RSCE to Conmunications Unit (€U).. An interface will be
provided by the contractor for the transfer of status data and
voi ce conmuni cations between these two units.

f. CGU to AFSS (perations Room A nulti-pair audio cable
wi |l bk provided by the Governnent to interface the CU to the
VOR/DME status unit and the AFSS operations room console for twes&
vva?/ voi ce communi cations and for application of the VOR push-to- "
talk signal. The interconnect cable and connector types wll be
specified by the contractor.

34.13%9. RESERVED.
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CHAPTER 4.. PRQIECT SCHEDULE AND STATUS

40. PRQJECT SCHEDULES AND GENERAL STATUS. The VOR/DME program
is'a nultiyear funded efffifort.. The FY-8% and FY-90 fundi ng was
sufficient to accommodate an initial award for a firm quantity of
40 VOR/DME systens and to exercise one of three options for 10
addi tional VOR/DME systens, the training option and the Oﬁt|on
for 30 each Doppler VOR conversion kits. It dis planned that the
final two options for 20 systens will be exercised using FY-92
funds (assumng they are approved by Congress).

41. MLESTONE SCHEDULE SuwMARY. The current project schedule is
shown in Table 4-1,, VOR/DME Schedule. Project events are _
scheduled in relationship to the date of contract award. This
table is not neant to be an all inclusive |listing of all project
m | estones necessary for project conpletion but It does include
the very major project requirenents.

42 | NTERDEPENDENCIES AND SEQUENCE.  The total operationa
capability of the VOR/DME i s dependent upon the |oading of the
IMCS programinto the MPS at each of the controlling ARTCC

| ocations as previously discussed in paragraph 32d. The ICD
required for this application is contractually schedul ed for
delivery 12 nonths after contract award; assum ng that validation
and acceptance of the I1CDis conpleted in a reasonable period of
time, progranm ng of the IMCS should be conpleted in sufficient *
time to satisfy program requirements. The VOR/DME programis not
dependent on any other prograns.

43.-4%. RESERVED.
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Deliver 6 Production Systems Per Month

ACTIVITY/MILESTONE CURRENTSCHEDULE
Contract Aword 990
Master Test Plan {(MTP} Al 10/90
Project Implementation Plan (PIP) Approval 10/90
Post Award Conference 10/90
System Design Review 2/81
Contractor MTIP 491
Preliminary Design Review 5/91
Initiate Deployment Readiness Review (DRR)
Process 5/51
Convene DRR Team Meesiingy 7/91
Critical Design Review (CDR) 9/31
Interface Control Documentation (ICD) 9/91
Final Software Test Descriptions Ve
Instruction Book Draft Manuscript 1/92
Final Hardware Test Procedures 5/92
Commence Factory Tests 6/92
Exercise Contract Option for 20
Additional Systems 6/92
Ship First Article to FAA Technical Center 8/92
Conduct Production Acceptance Test and Evaluation -
Site Acceptance Test (PAT&E-SAT) at FAA Technical
Center ‘ 9/92
Conduct Integration Test/System Level Test and
Evaluation (ITASLT&E) 10/92
Conduct Shakedown Test and Evaluation (ST&E) 11452
Submit DRR Report 12/92
Deployment Decision /&3
First Site Delivery 1/93
Conduct Joint Acceptance Inspection (JAl) 2/93
First Operational Readiness Demonstration (ORD) and 3/93
Commission
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CHAPTER 5. PROQJECT NANAGEMENT

50 PROJECT MANAGEMENT, GENERANL. This chapter describes the
organi zations within the Ofice of the Associate Admnistrator
for NAS Devel opnent (AND) that are directly responsible for the
VOR/DME pr ogram nanagenent .

a. Associate Adnministrator. The Associate Adnministrator's
of fice manages, directs, and executes the FAA’s engineering and
managenent activities related to facilities design, air
navigation, landing aids, and air traffic control facilities and
equi pnment to ensure that the NAS is efficient, economcal, and
responsive to operational needs.

b  Naviigatiien and Landiing Program ( ANN-This
organi zation is the principal elenment within the Ofice of the
Associ ate Adm nistrator responsible for the devel opnent and
i npl enent ation of systens, progranms and facilities requirenents
for navigation and laandling systens.

c.. Naviigattiiom Proqram (ANN-3@F¥)). This organization is the
principal elenent of ANN-1 responsible for design, devel opnent
and inplenentation responsibilities for all aids to navigation.

d VOR/DME Pr'agram. The VOR/DME project nmanager is
supported by the matrix organization and is responsible for the
managenent of the VOR/DME program from inception to facility
commi ssi oni ng. The project manager's responsibilities include:

(1) NManagemenit.. Pl anning, scheduling, and managing
the program from budget subm ssion to devel opnent of procurenent
docunentation through contract award, system deploynent, and
conm ssi oni ng.

(2)) Logiistiies Support. Provides, in conjunction 'wth
the National Airspace Integrated Logistics Support (NAILS)
Managenent Team (MAILSMD), technical guidance to define logistic
support requirenents, including provisioning, tralning and
docunentation, for the support of the VOR/DME program

(3)) Technical Oficer. Provi ding engineering support,
advice, and consultation to the contracting officer during
procurenent and contract managenent.

(4) Cost Data. Developing and providing cost data,
controlling assigned funds, and adjusting program schedul es,
requi renents, and objectives as required to conplete the program

(5) Testdiingy. Takes the lead in the review, coordination,

Chap 5 Page 17
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and approval of the contractor's proposed testing pro%ran1
Coordinates with other responsible organizations in the

devel oprment, reviews, and approval of test procedures designed to
denmonstrate total NAS depl oyment acceptability of the VOR/DME
syst ens.

51. PRQJIECT CONTACTS. This paragraph |ists VOR/DME project
contacts and their routing synbols and tel ephone nunbers.

a. ProgramDirector. Rodman G|, ANN-1, FTS-267-6531.

b. Program Mamagsir. Charles Ochea, ANN-300, FTS-267-GE0D.
c. Project Mama@esr. Charles Beam ANN-IFY), FTS-267-653D.

52. PRQJECT COORDI NATION. The VOR/DME programrequires
coordination with other Washington office organi zations, with
regional airway facilities and logistics personnel, and with the
prime contractor. Coordination wth the organizations listed in
the follow ng subparagraphs is essential for proper managenent of
t he VOR/DME program

@e Maintenance Engineefrim@g Di vi sion (ASWL100).. ASM-100
reviews procurement specifications to ensure the design neets the
reliability and naintainability requirenents and supports the
general naintenance philosophy. ASM-10@ al so devel ops
mai nt enance standards and plans for inplenentation o? mai nt enance
concepts.

b Mintenance Operations Division (ASM-200)) ASM-200 -
participates 1n the devel opnent and review of nalintenance plans.
In addition, ASM-20@ devel ops national Airway Facilities sector
staffing standards for the VOR/DME program and val i dates
mai nt enance staffing requirenents. The program nanager ensures
the project is in conformance with staffing, training,
certification policies, guidelines, and requirenents.

c. Tel econmunications Managemerit and Operations DivisSion
ASM-300.. ASM-300 I s responsible for the overall nfamsferent”f
FAA tel econmmuni cations, both national and regional. They
determ ne the general networking approach to satisfy all
t el ecommuni cati ons needs and coordinate with regional TM&O
organi zations to inplenent the required networks or circuits.

d  Spectrum Enqineetriimgy Di vi sSi on (ASM-500))  ASM-500
obtain; frequency authorization necessary to satisfy the
requirements of the NAS. The division also provides engineering
support to regional and field facilities in the resolution and
prevention of RF interference to NAS facilities.
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e. National Engi i Field Support Division (ASM-600
ASM-600C prepares the ST&E requirements and test plans and
conducts the ST&E on the first VOR/DME system. After system
deployment, they are responsible for national documentation,
equipment instruction book changes, equipment modifications, and
field engineering support.

f. NAS Support Division (ALG-200). ALG-200 develops,
recommends, and issues agency procedures, standards, and policies
for material supply and management and disposal of personal
property, and acquisition, management, and disposal of real
property.

g. Contracts Division (ALG-300). ALG-300 performs
cost/price analyses of contractor’s proposals and participates as
member of the Source Evaluation Board. 1In addition, ALG-300
provides procurement support for the VOR/DME by planning,
placing, and administering contracts for the VOR/DME equipment.
ALG-300 also designates a contracting officer (CO) who is
responsible for all contractual matters. The CO is the only
individual authorized to approve contract changes impacting
price, delivery, or schedule.

h. Industrial Division (ALG-400). ALG-400 performs factory
inspection of the VOR/DME equipment. ALG-400 assigns a quality
reliability officer (QRO) at the time the contract is awarded.
The QRO is the FAA representative at the contractor’s facility
and is responsible for verifying quality control. The QRO is
directed by FAA policy and procedure, and by the terms and
conditions of the contract.

i. FAA Academy (AAC-900). AAC-900 provides maintenance
training and coordinates with ASM-200 in the development of a
training plan.

j. Technical Training Division (AHT-400). AHT-400 analyzes
training proposals prepared by ASM-200 and initiates action to
meet training requirements.

k. FAA Aviation Standards National Field Office. The FAA
Aviation Standards National Field Office is responsible for
conducting flight inspections of VOR/DME systems needed to
accomplish the following functions.

(1) Determining if the operational status of a
facility or system is in accordance with the established
tolerances.
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(2) Certifying the facility or system for operational
use in the NAS when all operational requirements have been net.

_ (3) When applicable, ensurin?_that required Notices to
Airmen (NOTAMS)) are issued for any facility or system
restriction.

1. Muintenance Processors Software Branch (ANA-
AN$712® has the responsibility to devel op a VOR/DME RMS s
modul e

m. Nails Program Division (4H0D). M40 coordi nates
the devel opnent of an integrated |ogistics support plan for the
VOR/DME acqui sition.

n. FAA Logisties Center (AAC-400).. AM-4ID® is responsible
for providing spares inventory, FAA Logistics Center |eve
repair, input and project coordination for support requirenents
such as provisional technical docunentation and engi neering
drawi ngs. They are responsible for tinely coordination of
excgsgﬁm@ property and phaseout supply support from excess if
needed.

o. FAA Regionall Ofices. The FAA regional offices, through
established adm nistrative structures, coordinate wth all
responsi ble parties to assure adequate funding, establish system
conmi ssi oni ng/ service availability dates, assign project field
representatives and determne utility availability for the
VOR/DME system  The regions also provide field engineering as
reepuired to support preparations for the installation of the
VOR/DME equi pnent; order Government Furnished Material (GFM) for
tools and test instrunents to support the VOR/DME installation
and acceptance; tailor installation drawings to be site specific;
initiate work orders and travel authorization; and assign field
personnel. The follow ng regional offices are responsible for
the coordination required to acconplish the functions listed in
subpar agraphs 52 (1)) and (2).

(1) Regional Airway Facilities Division

(a) Installing facilities systens and equi pnent
in accordance with established standards, specifications, and
i nstructions.

(b) Notifying the appropriate sector that a
prﬁjgcf has been funded and issuing a projected inplenmentation
schedul e.
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(¢)) Provide advance notification to the Logistics
division of pending real estate site requirements, construction
contract requirenents, and real property requirenents. Site
acqui sitions and construction contracts are often |engthy and
| aborious tasks requiring a substantial anount of tine.

(d) Providing the sector an opportunity to review
and participate in project plans during the engineering phase and
for furnishing the sector a copy of the engineering plans and
contract documents.

(e) Providing the sector a copy of the project
work order at |east 10 days before the start of project work.

(£) Providing the appropriate facility reference
data file (FRDE) information to the sector for inclusion in the
FRDE.. These data requirenents will be established by the
Nat i onal Engineering Field Support Division, ASM-®), as part of
ST&E.

(g9) Notifying the joint accept ance board chai rnman
of when the facility will be ready for JAl, providing the sector
all data necessary to prepare warranty failure reports on itens
failing prior to JAI, and providing regional Airway Facilities
di vi si on representatives for participation in the JAIl.

(h) Establishing and nmaintaining a followup file
for monitoring andclearing all JAl report exceptions, review ng
all JAl reports and followup reports for correctness,
conpl et eness, and proper distribution, taking appropriate and
tinely actions to clear JAl report exceptions, and identifying
additional sources of funds or initiating budgetary action, as
necessary, to clear exceptions.

(2) Airway Facilities Sector.

(a) Review ng contract documents and engi neering
pl ans during the engineering ghase and providing coments to the
regional Airway Facilities division.'

(b)) Providing personnel as required at
appropriate timkd Hrhroghbout tdhe project to witness and/ or
participate in construction, installation, tune-up, tests, and
oolllectiiom of technical reference data.

(e)) Providing a representative to serve as the
joint acceptance board chairperson and other qualified personnel
for participation in the JAl, preparing and distributing the JAl
report, and assumi ng naintenance responsibilities and
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custodi anship for facilities, systems, or equipnment at the
concl usion of JAI.

(d)) Coordination and followup on exceptions
after the JAl to iInclude exceptions assigned to other
organi zations or to a contractor for clearance, clearing
exceptions which have been assigned to the sector, reporting the
cl earance of exceptions, and review ng all wai ved exceptions to
determne if actions wll inpact sector operations or other
or gani zati ons.

(e) Maintaining all equi pnent warranty
information and reporting equipment failing under warranty.

(£) Receiving, storing, and shipping project
materials and disposing of excess equipnment and materials.

53 PROJECT RESPONSIBILITY MATRIX. Figure 5-1, Project
Responsibility Mtrix, illustrates the FAA organi zations
responsible for the inplenentation of each significant function
of the VOR/DME proj ect.

54 PROJECT MANAGERIAL COMMUNICATIONS. The VOR/DME proj ect
manager w thin AMWN-180iis the focal point of all internal project
communi cations.  Organi zations supporting the VOR/DME program

wi || designate a representative to maintain conmmunications wth

t he Navi gation APME, ANN-I3D, and the VOR/DME proj ect nmanager.
Supporting organi zations maintain communi cations within the FAA
but never directly with the contractor wthout the prior

perm ssion of the CO.  The neetings listed in subparagraphs

54a- 54d are the regularly schedul ed project neetings.

|

a. The National Airspace Integtated Logistiies Support
(NAILS) Managemenmit Team Meet i ng. These neetings are held to
ensure that there is an interrelated, unified, and iterative
approach to the managerial and technical activities which support
the NAS. During these neetings, issues affecting |ogistics
management, maintenance planning,' supply support, test and
support equi prent, manpower and training support, support
facilities, technical data, and packing, handl|ng, storabe and
transportation are discussed and resolved. These neetings can be
held at the FAA headquarters, FAA Logistics Center, or at the
contractor's facility on a sem annual basis.

b. Progiram/Prejjeeit St atus Revi ew Board Meetiimgs. These
feetiny% are held on a nonthly basis at FAA headquarters to
di scuss project status and to resolve problens and issues

Le|
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effecting all phases of the project. These neetings wll
commence at tinme of contract award and will continue until system
depl oynent has been conpl et ed.

c. Program Overvi ew Meetiimes (POM).. The contractor shall
conduct quarterly POM’s at the contractor’'s facility be%i nni ng at
the post award conference and ending at acceptance of the final
system under contract. The purpose of the POM's shall be for the
contractor to present a detailed contract status, to track out-
standing action itens, review potentialand actual technical and
progranmatic problemareas and to eval uate performance with
rlespect to program m|estones presented in the Program Managenent
Pl an.

d Techni cal intetchange Meetiimegs (TIM, The Gover nnment
may request a monthly TIM between the contractor and the
technical officer or designated representatives. The purpose of
these TIMs is to surface, discuss, and resolve through nutual
agreenment any technical, schedule, or progranmmatic issues
associ ated wth the VOR/DME contract.

55 | MPLEMENTATI ON STAFFI NG There are no per sonnel
requi rements peculiar to the inplenentation phase of the VOR/DME
proj ect.

561 PLANNI NG AND REPORTS. None required.

57. APPLLCABLE DOCUMENTS. The follow ng docunents have been
referenced W thin this order.

089 a. FAA-E-267%c,, VOR/DME Equi pnent Specification, August 7,
1989..

b FAA-G=2100, Specification, Electronic Equipnent,
Ceneral Requirenments, March 11, 1987.

1087 c. Oder 6030..4%, Facility Reference Data File, February 3,

~d. Order 6820.10, VOR, VOR/DME, VORTAC Siting Criteria,
April 17, 1986.

e. Mrc-STD-4#1C, El ectromagneti ¢ Em ssion and _
Susceptibility Requirenents fox the Control of Electronagnetic
Interference, August 4, 1986.
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f. Remote Maintenance Monitoring System Interface Control
Document, NAS-MD-790, June 10, 1986.

g. Operational Requirements for the Remote Maintenance
Monitoring System, NAS-MD-792, October 3, 1988.

h. Functional Requirements for the Remote Maintenance
Monitoring System, NAS-MD-793, February 28, 1988.

i. FAA-D-2494/b, Technical Instruction Boox Manuscript:
Electronic, Electrical and Mechanical Equipment, Requirements for
Preparation of Manuscript and Production of Books, March 14,
1984.

j. Order 4800.2A, Utilization and Disposal of Excess and
Surplus Personal Property, September 7, 1977.

k. FAA-C-1217c, Electrical Work, Interior, September 30,
1968.

1. EIA-RS-232-C, Industrial Standard, Interface Between
Terminal Equipment and Data Communication Equipment Employing
Serial Binary Data Interchange.

58.-59. RESERVED.

Chap 5 Page 25 (and 26)
Par 57






4/25//91 6820.12
CHAPTER 6.. PRQIECT FUNDI NG

60. PROJECT FUNDING STATUS, GENERAL. Project funding for the
VOSDME programis a nultiyear effort. The initial award for 40
systens used FY-8% funds and the first of three options for 10
systems was exercised at tine of contract award to WI cox
Electric, Inc., using FY-90 funds. The renaining two options for
10 systens each wll be exercised Pri or to July 1992 using FY-92
funds assum ng that these funds will be approved by Congress for
t he FY-92 budget. The contract contains a provision which
requires that the final option nust be exercised within 2 years
follow ng the contract award.

61. REG ONAL FUNDING  The proegtam fundi ng includes those funds
teobe provided to the regionall Aitway Facilities divisions for
site acquisition, consttuetiiem, i nstallllatiiem, el ectronic tune-up,
and flight inspection cests, | ess the regional in-house [abor
costs.

62. ADDITIONAL FUNDING  Program funds are also provided for
inlheuse engi neering support and the costs associated with the
first article installation and testing at the FAA Techni cal
Center.

63.969.. RESERVED.
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CHAPTER 7. DEPLOYNMENT

70 GENERALI, DEPLOYMENT ASPECIS. Deploynent of the VOR/DME
systens in accordance with the contract schedule requires that
the first article systemis to be shipped to the FAA Techni cal
Center 22 nonths after contract award. Production delivery of
six systens per nonth is scheduled to commence 26 nonths after
contract award and to continue at that rate until all deliveries
are conpl ete. Delivery is specified to be F.O.B. destination to
the site locations provided by the Governnent. Tablle 7-1 depicts
the schedule for the DRR.

TABLE 7-1.. DRR SCHEDULE

IrnAiLthiate the DRR process varch LYY
ANNoOuUNce URN Temm Neerimdg ApELIl LYY |
convene DRR Team Neetiimgy Vay 1991
Mid-Term Review January 199U
—SUubmilt DR Repoirt Decenber 1YY |
W ExXcom Neeting Decenber 1YY

- Deplroyment Dechsion January LY9Y3

710 SITE PREPARATION. The regional Airway Facilities divisions
are responsible for required site preparation. Site preparation
includes, but is not limted to, acquisition, by the regional

Logi stics division, by |lease or purchase of the |land required for
the physical plant installation, providing appropriate comercial
AC power, arranging for the |ease of an acceptable four-wire

t el ephone service from the VOR/DME site to the controlling AFSS,
construction of the VOR/DME equi pnent shelter, and access road
preparation.

72. DELIVERY¥. The first VOR/DME system is scheduled to be
dellivered to the test and evaluation site at the FAA Techni cal
Center, Atlantic CGty, New Jersey, in August 1992 which is 22
mont hs after the contract award. Production delivery is to
comence 26 nonths after contract award at the rate of six
systens per nonth and is to continue at that rate until all itens
on the contract have been delivered. The site delivery locations
are ds shown in appendix 1.

73. LNSTALLATION PLAN. The installation and tune-up of the
VOR/DME systens will be acconplished by the regions in accordance
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with the installation section of the equipnment instruction book
Standard 211X 21’ pre-castt concrete shelter with an independent
33 foot diameter counterpoise wll be provided froma Washi ngt gm
office indefinite delivery/open ended requirenents contract. €
shelters will be set in place and the counterpoise will be
erected by the shelter manufacturer on foundations provided by
the Governnent. The standard drawings required for the shelter
and counterpoise construction activities will be issued by
ANS-24m. Any gquesstions on the shelter or counterpoise should be
addressed to that office.

74.~-79.. RESERVER.
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CHAPTER 8. VERI FI CATI ON

80. FACIORY VERI FICATION. The contractor will perform a series
Of' Govetrmmenrit approved tests in accordance with the requirenents
of the contract, the VOR/DME specification, FAA-G-2100,

El ectronic Equi pnment, General Requirenents and other applicable
docunments prior to acceptance of ttte equi prent by the FAA The

tests conducted will include design qualification, type,
production, reliability, nmaintainability, and fail-safe tests
that will denonstrate that all hardware, software, and all

performance requirenents are net befotre the FAA accepts a VOR/DME
system from the contractor.

81. CHECKOUT. The first article VOR/DME system is to beshipped
to the FAA Technical Center for installation and tune-up by the
contractor in a Governnent furnished shelter using Governnent
furni shed VOR and DNE ant ennas. This initial installation wll
be in a conventional VOR configuration. Following installation,
tune-up and initial ground checks, the FAA will conduct a full
conmmi ssioning type flight inspection. O principal inportance
during the contractor conducted site acceptance testing is the
interface of the VOR/DME RMS and the field support MPS at the FAA
Technical Center and verification of the installation section of

t he equi pnent instruction book. During this testing, the VOR/DME
systemwill be fully integrated with all internal and external
interfaces including the renote status communication equi pnent
(RSCE))..

82 CONTRACTOR | NTEGRATI ON TESTING = Fol l owi ng the checkout
testing of paragraph 81, the FAA integration testing of

par agraph 84 and the shakedown testing of paragraph 85, the
contractor will convert the conventional VOR to the Doppler
configuration and conduct checkout tests simlar to those
perfornmed on the conventional system under paragraph 81.

83. CONIRACTOR ACCEPTANCE | NSPECTION (CAm).. The requirenents to
be' sattiisfiiedi for final acceptance will be covered in the
contractor prepared MTP and will be conpleted during the checkout
and contractor integration testing of paragraphs 81 and 82.

84 FAA | NTEGRATION TESTING  The ACN-210 Test Director will
prepare test plans and procedures for the FAA integration
testing, and evaluation (IT&E) to be conpleted at the FAA

Techni cal Center. The I T&E will verify the technical performance
of the VOR/DME systemin a full field environnent and with an
operational RSCE and the field support MPS at the FAA Techni cal
Center. At this tine, the IMCS wll have been baselined and wl|
be resident on the FAA Technical Center MPS. The capability of
the VOR/DME to properly interface with the MPS is critical to the
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overal | operation and maintenance of the systems in the NAS. The
operation and nai ntenance of the VOR/DME system during the | T&E
testing is the responsibility of the FAA

85. SHAKEDOAN AND CHANGEOVER.  The FAA Technical Center ST&E is
the responsibility of ASM-600 and will be conducted on the system
installed at the FAA Technical Center. During system shakedown,
tests are conducted. to verify that the VOR/DME system fully
integrated in an operational environment, neets all operationa
requirements and is fully maintainable. System ST&E test
activities wll include acconplishment of the follow ng:

a. FEvaluation of the RMS diagnostic functions for effective
system failure detection and acceptability of displayed
oper ational data.

“b. Verification of the instruction book procedures for
routine and corrective maintenance.

e. Validation of the instruction book installation and
t une-up procedures.

d. Verification of the system RMB functions fromthe renote
eenttoll poi nt using the maintenance data termnal (MDT) at the
MPS..

86 JO NT ACCEPTANCE | NSPECTI ON (JAI). A JAl will be conpleted
prior to assunption of naintenance responsibility by the A rway
Facilities Sector. The JAI, to be acconplished 1n ‘accordance

wth Oder 6030.4%5 wll be conpleted follomﬁn?_successful

conpl etion of the field shakedown test. The Tield shakedown test
w ||l be conpleted in accordance with the plans and procedures to
be devel oped by ASW-60@. The field shakedown test and the JAI,
together, assure that the VOR/DME system conplies with
requirements in the follow ng areas prior to final acceptance and
conmi ssi oni ng.

a. Facility construction, equipnent installation, and tune-
up.

b Facility/system equi pnent performance including a
successful flight inspection and reference ground check

e. Facility technical performance docunentation and
mai nt enance reference data.

dl Facility logistics supports.
e. Facility/system training support.
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f. Availability of acceptable system/equipment instruction
books.

87.-89. RESERVED.
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CHAPTER 9. | NTEGRATED LOG STICS SUPPORT

00. DMAINTENANCE CONCEPT. The maintenance concept for the
VOR/DME systens shall consist of both site and FAA Logistics
Center repair. Mintenance technicians Wi ll replace failed LRU
and, may perform linmited corrective and preventative maintenance
repair functions, as required, onsite. The maintenance
technicians will replace the faulty LRU and send the repairable
LRU to the FAA Logistics Center for exchange and repair (E&R).

The FAA Logistics Center will either repair the defective LRU in-
house or have it repaired under an equi pnent repair support
contract.

91. IRALNING  The initial training for the VOR/DME systens wil |
be' conducttedi by the equi pnent contractor in accordance with the
training programoption in the contract which was exercised at
the time of contract award. The training program requires that

the contractor conduct five classes, two of which involve system
repair to the conponent level with the balance (three) providin
trhiining for repair to the LRU level. Regional office personne

from the seven receiving-regions will be scheduled to attend the
early LRU |l evel classes together with technicians and engi neers
fromthe receiving sectors. An option for an additional five

cl asses to be conducted by the contractor renains to be
exercised, if required.

92 SUPPORT TOOLS AND TEST EQUIPMENT.  The contractor shall
identify all required special and common tools andlttestt equi pnent

including card extenders, jigs, fixtures, automated test

equi pment (ATE), and related software and material handling
equi pnent required for performng preventative and corrective
mai nt enance at any level. The contractor shall provide those
itens identified as unique to the VOR/DME system testing and
repair requirenents and the Governnent will provide the bal ance
either onsite or at the work center or FAA Logistics Center, as
appropri ate.

93 SUPPLY SUPPORT. The FAA Logistics Center is responsible for
provi ding supply support for the VOR/DME systens. The contractor
will furnish spare parts peculiar, as identified during the

provi sioning process, to the FAA Logistics Center and wll

furnish site spare printed circuit boards and nodul es on the
basis of one set of spares for each three systens under contract.

94 VENDOR DATA AND TECHNI CAL MANUALS. Instruction books for

t he VOR/DME systems Wi ll be provided in accordance wth

Speci fication FAA-D-2494//n. The draft manuscript prepared by the
contractor, is submtted to the FAA for review and approval.

After FAA approval, the contractor subnits acanera-ready copy to

Chap 9 Page 35
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the FAA for final printing of a qua_nti_t%/_ sufficient to provide
two copies for each system plus a Significant number for regional
and Washi ngton offices and for stock quantities at the FAA

Logi stics Center.

95 EQUI PMENT REMOVAL. Any surplus material renoved during the

installation of the VOR/DME systens shall be di sposed of in
accordance with Order 4800.24, Uilization And Disposal O Excess
and Surplus Personal Property.

96. FACILITIES. Not applicable.

97.699.. RESERVED.
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APPENDI X 1. VOR/DME
DEL| VERY LOCATI ONS
LOCATI ON STATE
kl ahoma City K
kl ahoma City OK
kl ahoma City K
Bartleswiilllle oK
G en E k (Denver) co
W ggi ns co
Barter |sland AK
Col unbus NV
Wi te Lake LA
Poi nt Heiden. . AK
Kenosha W
Geor get own BH
Mount Pl easant M
Manmot h  Lakes CA
Badger Mountain VA
Mar vel AR
San Sal vador BH
La Crosse W
Payson AZ
Chenulltt OR
Ozona X
Ogalllalla NE
Springfield CH
Onmk WA
tivallde X
Br oken Bow NE
Burli ngton W
g%endﬁw& w&
ress
Kagkake@ | L
St anf or d X
Mg.. Reservoir (Hailey)) | D
c0CcosS LA
Destin/Va/lttam (Egllim) FL
Sand Springs MT
Concotrdiia KS
Raeiine W
Whiidbey | sl and VA
Brigham Gty Ut
Inyoketn CA
Baudettte WN
Mar shal | t own [ A
ELY MN
Gordon NE
Gayl ord M

I DENT

Axc 440
AKE-UD
ASM-600
BVO
TBD
TBD
BTI
CUs
LLA

007
TBD

003

002
LYK
BDE
MW/
ELO

CQT
&R
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92
92
92
92
92
92
92
92
92
92
92
93
93
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APPENDI X 1. VOR/DME Appendi x 1
DELL VERY _LOCATI ONS

REG ON LOCATI ON STATE I DENT SCHEDULE
46 CE Miseattiime [ A RTY JUN 93
47 GL Hii L 0 wii ew | L I14 SUN 93
48 GL Mani stiigue M ISQ JUN 93
49 so G eat Inagua BH MYEG JuL 93
50 CE Braymelr MO B?S Ju. 93
51 GL Evansvill e | L 51s Ju. 93
52 GL Buf fal o S BUA JuL. 93
53 WP Gila Bend AZ GBN JuL 93
54 CE West Pl ai ns MO Hitny/ Jur, 93
55 SW East Bernard X 001 AUG 93
56 SO Siinea GA TBD AUG 93
57 GL Roeseau WN ROX AUG 93
58 WP Quail Mesa AZ 2L3 AUG 93
59 CE Thedfford NE TDD AUG 93
60 SO Shi ne NC XXX AUG 93
61 WP Prescott AZ PRC SEP 93
62 CE O | eans NE VoS SEP 93
63 GL Cl evel and OH CLE SEP 93
64 SO Sellnma AL Cﬁg SEP 93
65 SW Austin TX AUSI1 SEP 93
66 SW Austin TX A SEP 93
67 AC FAA Logistics Center OCT 93
68 AC FAA Logistics Center OCT 93
69 AC FAA Logistics Center OCT 93
70 AC FAA Logistics Center OCT 93
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